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Platform 


first 40 determinations of the absolute ege by means of the 


argon method made more precise ideas possible concerning the 
structure of the aforesaid plateau. Several results were gur- 
prising and their geological interpretation meets with serious 
aifficulties (Table 4). The highest age, i. @e 1020-1270 mil-— 
lion years were obtained at first for the oases Lengeneset, 
Crirson, Bangers and Obruchev, i. e- for leucocratic granites 
and pegmetites. The ase of the weakly mignatitic (Banger oasis 
andother regions of the crystalline basement) rocks fluctuates | 
between 940 and 4050 million years. So-called poly-mignatites | 
which are 700-730 million years old occur at the same time at 
several places, especially in the Banger 04 
titization stages can be separated: a) an earlier one which 


occurred more than 1000 million years 260s and b) a late one 
e nigmatitizasion ef 


_~ more than 700 million years a80- Thus th 
the oldest masses of the eastern Antarctic belongs +o the Pro- 


terozoic. A packet of gneisses in the region of the Einsvert 
bay and the Vil'son elevation is 
exception. Weakly mignatitizec piotite-gneisses are 
Card 2/4 485 million years old. This agrees almost with the sg© of the 
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here occurring porphyroblastic granites. The age of the green 
gchists and mica phyllites (middle stage of the platea) fluc- 
trates between 400 and 500 million years. This corresponds to 
Sinisian and Lower Cambrian. The Rapakivi granites in the ex- 
treme east of the investigated region has approximately the 
game age. The most recent granitoids are the subalkaline bic~ 
tite-hornblende varicties. They are Caledonian, with an age of 
305-315 million years. The age of the gabbro-dolerite from a 
stratiform intrusion within the Bikon (Beakon) series (170 
nillion years old) agrees sather well with the geological po- 
sition (Lower Priassic). The same holds in the case of Terti- 
ary leucite-granite (nountain Gauss) which is approxinately 

20 million years old. The age determinations of the mentioned 
rocks confirm on the whole the authors' assumption corcerning 
the 3-stage structure of the plateau. The old ‘Gerling constant 
AL = 6.02%10°| | scan which ig much used in the USSR was aged 
for the determination. The data are only temporery and probably 
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somewhat too low. There ére1 table and 3 Soviet references. 


ASSOCIATION: Radiyevyy institut im. V. G. Khiopina Akademii nauk SSSR 
. _ (Radium Institute imeni V. G. Khlopin of the Academy of i. 
Sciences, USSR). Nauchno-issledovatel'skiy institut geclogii 
Arktiki (Scientific Research Institute of the Geolcgy cf the 


Antarctic) 
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TITLE: Isotopic Composition of Lead in Tron Meteorites 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 428, Nr 4, pp 688-690 
USSR 


ABSTRACT: c. Patterson et al. (Refs 1,3) found the same composition 
with respect to lead isotopes in 3 different meteorites, 


ce, Pe204 1; Pe? 9.5; pp207 10.4; Poo? 29,5. His data are 
in good accordance with the theoretically predicted isotopic 
composition of lead in iron meteorites. Several authors 
theoretically computed the isotopic composition of the original 
lead, extrapolating back into the past (4.5 billion years) the 
change in the isotopic composition of the lead of varying age 
found in ore. The values obtained in this way are close to 
those established experimentally by Patterson. The authors 
intended to carry out a close investigation of the problem 
mentioned in the title. They first examined the lead content 


j -Alin' ; . . 
card 1/4 of the Sikhote-Alin' and Chinge meteorites (I. Ye. Starik, 
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E. V¥. Sobotovich, G. P. Lovtsyus, Ref 2). The lead content 
of these:asteorites in the metallic phase is less by at least 
one order of magnitude than that published by Patterson for 


the Cation Diavolo meteorite (3.7.107! g/g). The isotopic 
composition of the troilite and of the metallic phase of the 
Sikhote-Alin'! meteorite are entirely different from the 
Patterson data. Because of this discrepancy the authors 
analyzed the meteorites examined by Patterson. The meteorite 
samples were chemically separated and the lead was pyro- 
chemically removed (E. V. Sobotovich, Ref 4). Table 1: degree 
of impurity of the meteorite caused by foreign lead. This 
jmpurity caused by foreign lead is only 10-24%. Assuming that 
iron meteorites contain original lead, the impurity by ordinary 
lead must be at least 1000% of its cosmic content. These 
experiments confirmed the results obtained on content and 
jsotopic composition of the lead in the analyzed iron meteor- 
ites and they made possible to introduce a correction for 

the foreign-lead impurity. Table 2 contains data on the iso- 
topic composition of the lead in 3 iron meteorites and the 
troilites contained in them. According to it the composition 
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of the Sikhote-Alin' and Hanbury meteorites is the usual 
and the isotopic composition of the lead in the ore is 
analoguous to an age of several hundreds of millions of 
years. The results obtained by the authors are factually 
valid for the lead contained in the iron meteorite and they 
cannot be explained by impurities caused by ordinary lead 
during the analysis. According to the reevults of the present 
paper the meteorites have no common genesis in spite of the 
generally accepted theory. Possibly some of them do not 
pelong to our solar system or they were formed under con~- 
ditions when lea igi from radioactive processes 
was already present. ites therefore cannot be 
as old as was previously assumed. If these meteorites do 
not originate from our solar system, nothing precise can 
be said about them. If they come from our solar system they 
have developed 400-500 millions of years 4g0. The authors 
express their acknowledgements to the Komitet po meteoritam 
AN SSSR (Committee for Meteorites of the AS USSR) and the 
Estonskiy geologicheskiy institut (Estonian Geological 
Institute) for putting at their disposal the meteorite samples. 
Card 3/4 There are 2 tables and 4 references, 2 of which are Soviet. 
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consisted of extremely fine-disperse mud with thin sapropel in- {| 

termediate strata. Figure 1 showa the vertical distribution of a 

the above-mentioned elements in the core. Table 1 gives the cor- iF 

responding figures. From these data it may be concluded that 8 

in the upper horizong of the core the radioactive equilibrium 

in the: uranium series is widely disturbed: the ionium content 

is almost 4 times higher than the amount corresponding to the 

equilibrium with uranium; the radium content, however, consti- © 

tutes only 1/4 of this amount. The radium content in the water 

of the Black Sea is only 15% of the equilibrium value of uranium | 

dissolved in the water. Thus the radium.content in the sediment 

is hardly one fourth of the amount which should be measured if 

85% of the radium were sedimentated from the water. Assuming that 

no radium migration takes place in the cores of marine sediments 

(Ref 1) the discrepancy: in the radium palance in the water and 

in the sediment of the Black Sea may: be explained by radium 

leaching from the sediment in ita upper layers. On the other 

‘hand, the upper horizons are considerably enriched with ionium 

and uranium. Their content decreases downwards to 42-48 cm rapid- 
. ; ly and then practically remsins constant. According to Ne Me 

Card 2/3 Strakhov more than 50% of Caco, were sedimentated by Ghemical 
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methods. The main bulk of iron, however, is transported into the 
deep-seated sediments with the river water. The authors conclude - 
therefrom that the vertical CaC0O,-distribution reflects the change 
of the chemical conditions in the course of time. Since the ver-., 
tical distribution of ionium and uranium agrees with t+ of 

CaCO, it indicates that the main amount of ionmiunm an! uerou.ciua 

was “separated from the solution. On the other hand it may be 
concluded from the parallel change in the thorium content with LY 
that of iron that the major part of thorium is of terrigenous 
origin. The authors calculated the rate of sedimentation in the 
Black Sea from the data from table. 1. It is 12-13 cm within 
thousand years. If it is however assumed. that in the horizon 
100-106 cm the equilibrium between ionium.and uranium is still 
attained (Fig 2) the rate of sedimentation is only 0.4-0.5 cm 
per 1000 years. The problem as to which of the two values is, 
correct has hitherto not been definitely solved. There are 2 
figures, 1 table, and 6 references, 4 of. which are Soviet. 
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report presented at the Conference on Radioisotopes in Metallurgy and Solid 


Physics, IAEA, Copenhagen, 6-17 Sept. 1960. 
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2, Chlen-korrespondent AW SsSk (for Starik). 

(Geological time ) 
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STARIK, 1.Ye., otv.red.; SHCHERBAKOV, D.1I., okedemik, samestitel' otv. 
“reds; BARANOV, Y.d., profes zamestitel' otv.red.; VINOGRADOV, A.Pus 
akadomik, red.; POIKANOV, A.A., skademik, red.; SHATSEIT, WiS.5 
akademik, red.; AFANAS'YEV, G.D.; GERLING, E.K., prof., rede; 
PEKARSKAYA, T.B., kand.geol.-miner.nauk, red.; SIMKIN, S.M., red. 
izd-va; MAKUNI, Ye.¥., tekhn. red. 


{Transactions of the Seventh Commission on the Determination of 
the Absolute Chronology of Geological Formations} Trudy Sed'moi 
sessii Komissii po opredeleniiu absoliutnogo vozrasta geologicheskikh 
formatsii, 8-12 maia 1958 g Moskva, 1960, 432 p. (wna 13:6) 


1, Akademiya nauk SSSR. Komissiya po opredeleniya absolyutnogo voz—- 
rasta geologiche skikh formatsliy. 2. Chleny-korrespondenty AW SSSR 
(for Starik, Afanas'yev). 
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of the absolute age of geologic formations, the Earth, and 
meteorites. Radioactive methods are evaluated by the author 

on the basis of his own specific point of view regarding the ways 

of detecting the radioactive elements in minerals and rocks and the 
conditions of migration of radioactive isotopes,: as well as their 
stable decay products. Various chapters of the book were written 
by the author in cooperation with other scientists: Ch. II with 

E, V. Sobotovich and Ye. P. Petryayev; Ch. VI with Yu. V. Kuz- 


netsov; Ch. VII with D.G. Fleyshman, S.V. Butomo, A. P. 
Zharkov, and Kh. A. Arslanov; Ch. I with M.M. Rubinshteyn and 
Yu.I, Silin; Ch. IV was written in cooperation with V.M. Aleksan- 
druk; Chs, I and VOI with S, M. Grashchenko, V.M. Aleksandruk, 
and B. A, Mikhaylov; while the paragraphs, 'Flame Photometry”, 
"Method of Isotope Dilution" and "Applicability of 
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Argon Method" in Ch. IT were written by M.M. Rubinshteyn and O. Ye. 
Gel'man, who also made the calculation of errors in the argon method. 
Ch. X was compiled by M.M. Rubinshteyn on the basis of foreign data 
and the Soviet scale of geological time, accepted by the 9th Session of 
the Committee for the Determination of the Absolute Age of Geologic 
Formations. The author thanks A.N. Simonyak, Ye.I, Yefimova, M.M. 
Shats, A.N. Yelizarova, G. A. Karapetyan and M.S. Frenklikh. There 
are 1224 references: 387 Soviet and the rest chiefly English and German. 
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Sine 78S inveetipaitsd dependsng on tha pH if the scluticon asd sonsentration 


ee 
at "ENG, Tha KY .2 (KU-2) and Dewsx-59 cathonites were used ag the adsorb~ 


+ 


BAUS, 49 weil ad ise.tas of the etroigeacid type «ith a wono-funastional 
sulfsngreap, AB-17 CAW-ET) and Dewnt-1 anfonites containing wteongly dig- 
Qootated astive amine groupe of the tatra-ammonium heea. The absorption of 
“vations pH was spraue ted on Ree resins in the 


4m fren nsluttions 


the NO for y cf Am on the 

tm tenforature under $on. naltte ong of achieving an 

» The stasentrotion of 4m in tne water phage 

She antivity of an aliquot part of the solution. { 


AVS were erprassed in % of adsorption determined 


ak as 100, where aA, ie the initial astivity of 
h 


the eolution (in pulses/min), ‘ A,- “he equilibrium activity ef the solution 
(in pul sea/min. Tne relationshia of 4m sorptioa to the pH ef solution was 
studied om the KJ=2 cationite and AY-17 antonite. The sorption was conduct- 
ed from soluticnsa in the presence of 10~2M KHO,. Pape 1 shows the relation- 
ship of Am sorption on KU-2 resin ta the pH ofthe solution. It Ls seen 
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the sorption of am-4’ from nitrate solutions (1-18 M) in solutions of various 
pH, it is shown that in solutions of pH«q to 1 M HNO, simple Am ions prevail 
with a charge of 3+; with an increase of the pH of the solution (pH 4) the 
positive charge of the ions decreases due to hydrolysis; 2) in the colloidal 
state Am is not adsorbed by the cation; the sorption of the colloidal par- 
ticles of Am by the anionite reaches 80%; 3) the results of investigations 
of electromigration and sorption of Am on the anionites in nitrate solutions 
show that positively charged Am complexes are formed in solutions of 

1-4 M HNO,. Neutral complexes of Am are dominant in solutions of 4-16 M 
HNO,. Thére are 6 figures, 1 table and a: references: 12 Soviet-bloc, 12 


non=Soviet-bloc. 
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(NE,) 2005 + sr(NO,), —® 800s +Ma, src, 


SrC, + H,0 —?* CoH, 
wi(C0), (P(e) s]2 
Cpe 


25 atm., 65°C 


Al, AlCl,» HCl P 
ee Se CcH.CoHs 


A coincidence acintillation counter was designed for counting c'4, and benr- 
zene and ethylbenzene were used as the liquid scintillator solvents, synthe- 
aized according to the above- iven scheme. Combined with 4& highly-effective 
counter these can be used to determine the absolute sage UP to 37,000 years 
in the case of ethylbenzene, and 48,000 years in the case of benzene. 
selecting @ scintillation counting method the authors base their attempts on 
finding a substance which is easily prepared and does not require large 


3C oH, 


CoH, + CeHe 
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amounts of carbon, 8° that the advantages of both the proportionate and 
scintillation methods could be combined. Ethylbensene and bensere chosen 
by the authors as the carriers of the natural carbon activity are said to 
render the scintillation method applicable to young samples and in the case 
of old ones increase the sensitivity of the method. Ethylbenzene is recop- 
mended from the following considerations: 1)22.3% from the sample can be 
introduced into the ethylbenzene molecule; 2) the ethylbenzene molecule it- 
self is an excellent solvent of liquid sointillators, being inferior only to 
the very best solvents, such as toluene, xylene; 3) its preparation and po- 
rification are simple and do not require complex apparatus oF reagents 
aifficult to obtain; 4) for ite synthesis a relatively low amount of carbon, 
8-15 g, is required. The apparatus used by the authors to count natural 

14 48 described: the photomultipliers function at room temperature, the 
complete amplification of the amplifier is 400. The counting rate of the 
noise pulses at an effectiveness of the count of natural c14 equalling 60- 
65% is 0.5 pulses/min. An upper level discriminator is used to lower the 
counting rate of the background determined by the cosmic and external radia- 
tions in the given apparatus. Fig 1 is @ block-diagram of the described 
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¥ 
apparatus and Fig 2 shows the principal circuit of coincidences. The tubes 
of the apparatus are fed by stabilized sources of anode end incandescent 
voltage, and the photomultipliers by ® PC-9(VS-9)-tyPe high-voltage source. 
The positive pulses from the exite of two non-overloaded amplifiers are fed 
to the inputs of the diode low-level disorininators ( Noe Ng? in Fig 2). 
The limiting (Ay, ) diodes are used for eliminating the negative pulse 
outputs fed to the lo®¥-level discriminator inputs. The selected photomulti- 
plier should satisfy the following requirements! 1) a high sensitivity of 
the photocathode, 2) a high totel sensitivity, 3) @ low noise level, 4) ste- 
bility over long periods of service, 5) 4% good temporary resolving power. 
The adjustment of the counter for the Cc’? spectrum is carried out according 
to the Y-line of calT. The discrininators of the lower level are installed 
so that the number of the noise pulses at the output of the circuit of coin- 
cidences would be equal to 0.5-1 pulses/min. The sample is counted in 4 
15.5 cm -volume cuvette made of optic quartzite. The preparation of ethyl- 
benzene and benzene from the carbon of the investigated material involves 
the following chemical steps: 1) formation of co, from the sample, 2) pro- 
duction of gtrontiun carbonate from co, of the sample, 3) reduction of the 
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atrontium carbonate to strontium carbide, 4) decomposition of strontium oar- 
bide, separation of acetylene from hydrogen and purification of acetylene, 

5) synthesis of ethylbenzene from acetylene, 6) purification of ethylbenzene 
and benzene. The samples to be measured are carbonates or organic substances 
(coal, wood, peat, etc.). In both cases the carbon of the sample is separat- 
ed out in the form of CO,. The formation of CO, from the carbonate samples 
is performed by the aecofiposition of the sample with hydrochlorio acid. If 
the investigated sample is an organic material, the formation of CO, is 
carried out by heating the sample in an oxygen flow. The single syfithesis 
of large amounts of acetylene (up to 30 1) is carried out according to the 
Suese method (Ref 4), the main advantage of which is said to be the almost 
quantitative yield of acetylene (95%). The synthesis of ethylbensene is 
carried out according to the method of hydroalkylation of benzene with 
acetylene in the presence of metallic Al, AlCl, and hydrogen chloride (Ref 
16). The authors conducted a complete synthes{s of benzene from the in- 
vestigated material according to Reppe's method (Ref 13). The catalyst for 
the synthesis of benzene by the given method is a compound of a mixed type 
having both an organic as well as an inorganic nature: Ni(CO) APC gH) 7). 
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The latter is produced by the interaction of nickel tetracarbonyl on an ether 
solution of tripheny].-phosphine at the boiling point of ether. Results of 
determinations of tne absolute age of four samples are listed. A comparison 
of various methods is made. There are 2 tables, 6 diagrams and 24 references: 
4 Soviet-bloc, 17 nen-3soviet-bloc. 


Figure 2: Principal circuit of coincidences 
(1) = input 

(2) = output 

(3) = resistance 

(4) - v(volt) 

(5) - discriminator input of the upper level 

(for Fig. 2 see card 8/8) 
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AUTHORS : Starik, L.Yee and Rozovskay4, N.G. 


TITLE: Serption of radio-elements from solutions 
{, Sorption of Ag 10, p32 and zr95 ona fluorinated — 


giass aurfacs 
PERIODICAL: Radiokhimiya, 1961, Vol.3, No.2, pp. 144-149 


TEXT: In their st he sorption of polonium and tellurium by 
glass trem golutions. observed that etching of the 
glass suriace with ny 

For example sorption of pot 

type ~ 3d i{L-36) giass and 

Pele? on L396 glass in 100 minute 

present work ras underteken te study this 

in the firs+ part the sorption in nitric acid so 

,Az*NO3) ana phosphorus (Na 2HP*04 ) on L-36 glass 

and then in the ground state was investigated. 

sesacted a5 proncun: ® tallic and non-meta 

Four specimens (twe ets ched) were left 
simultanesousiy in 30 m 4 Zuti tivity of AgilO generally 
1.5 x 103 to Le? x 107; 32 5.8 x 109 to 1.7 x 106 imp/min) 
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for 24 hours at room temperature without stirring. The specimens 
were then removed, washed in etnyl alcohol and air dried. Activity 


of specimens and a standard was determined on both sides with a 

§-~2 (Bp-2) installation, the standard being a plate of the same 
dimensions but with 4 known amount of the test solution deposited on 
it. The area of each side was 34 cm” for polished and 5 cm2 for 
ground specimens o The results are presented as the ratio of the 
sorption-coefficient yalues for the etched (Ko) to that for the 
unetched (Kj,) specimens. The ccefficient K is defined as the 
ratio xio0O of the activity sorbed on 1 em? of surface to that of 

1 mi of soiurion. For silver from 0.i N HNO3, Ko/K, x 100 is 
hy ~ §8 for polished and 19~ 64 for ground specimens; from 

0,01 N HNO3z, the value for ground specimens is 15-19. For 
phosphate~-ion sorption from 0.1 N HNO3, Ko/K, x 100 is 50 for 
polished and 23-36 for ground specimens. The results indicate 
that HF-treatment of the glass surface lowers its ion-exchange 
function, which leads to the Lower adsorption of cations (here Ag*) 
by the etched specimens. The effect with Ag can be explained by 
the decrease in the negative charge of the glass through replacement 
Card 2/4 
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of hydroxyl groups in the surface by fluorine ions. The lower 
adsorption of anions (HPOZ ) by the HF-treated surface is due to 
removal as fluorides of metal ions from the surface layer. 

It was, therefore, interesting te repeat the experiments with 
sorption of an elsment which exists in solution in a neutral form; 
zirconium” was chosen, In 0.1 N HNOz, the values of 

Ko/K; x 100 fcr polished specimens was 85-577 and in 

0.5 N HNO3, i107 - 826, The scatter of these results is 
attributable to the instability of the forms of zirconium present 
in the scluticns, Tney show that with zirconium, the HF-treated 
surfaces adsorbs more (or about the same amount) than,does the 
unetched surface, This difference from Ag* and HPO; could be 
due to zirconium being adsorbed in the molecular form which 5 
suggests similarity to zirconium adsorption on tetrafluoroethylene. 
plastic iRef,15: I.Ye.Starik, I.A.Skul'skiy, Izv.AN SSSR, OKhN, 10, 
2278 (1958); Ref.16: I.Ye.Starik, N.I.Ampelogova, F.L.Ginzburg, 
M.S.Lambet, I.A.Skul’skiy, V.N.Shchebetkovskiy, Radiokhimiya, 1, e, 
370 (1959) ). Available data are not sufficient for considering 
the mechanism of adsorption and this is to be the object of a 
future investigation, The authors suggest that a comparison of 
Card 3/4 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920002-4" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920002-4 


Veit ieee AE eee SSSR E PRE ES EEE m 


Rezesizes 


2299 


$/186/61/003/002/004/018 
i Sorptxcn of radio-elements .;. E111/E452 


adsorption on ordinary and HF-treated glass can serve to 
distinguish roughly ionic and molecular forms of existence of 
radioslements in soiution,. There are 7 tables and 16 references: 
11 Soviet-biec and 5 non-Soviet-bloc. The four most recent 
references to English language publications read as follows: 
W.A.Wevl, Glass Industry, 28, 5, 231 (1947); W.A.Weyl, Glass 
Industry, 28, 8, 408 41947); J.W.Hensley, J.Am.Ceram.Soc., 34, 6, 
188 (195i); B.A.Lister, L,A.McDonald, J.Chem.Soc., 4315 (1952). 
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AUTHORS ; Starik, I.Ye.,.Sheydina, L.D. and Il'menkova, L,I. 


TITLE: The state of protoactinium in aqueous solution 
IV. Ion-exchange study 


PERIODICAL: Radiokhimiya, 1961, Vol.3, No.2, pp. isg-156 


TEXT; C.J,Hardy, D,Scargill and J.M.Fletcher (Ref.9: J.Inorg. 
Nucl.Chem.7, 3, 257 (1958) have studied the adsorption of 
protoactinium ot ~ 107 M) on De~Acidite FF and Zeocarb 225 
from nitric acid solution, This work is concerned with the ion- 


exchange behaviour of micro-quantities of Pa# in nitric acid 
solutions and with determination of the charges on the cations and 
anions in tha HNO}, concentration range studied. A batch procedure 


wag used with 107°" M Pa233 solutions and 200 mesh Dowex 50 

(H"-form} and Dowex 1 (NO; - ~form), The ue}, | tabaci coefficient 

Fp was calculated as tha ratio of the Pa“ activity adsorbed by 
& of resin to the equilibrium activity of 1 ml of solution, i.e. 

ie (Ay = Ao) Vv 

P - pAo 

where A, is the specific activity of the initial solution, 
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Ag is the specific activity of the solution after equilibration 
with the resin, V is the volume of solution and p_ the weight of 
resin, Fig.l and 2 show the Pa233 distribution coefficient as a 
function of nitric-acid concentration for the cation-exchange and 
anion-exchange rasins used, It is evident that positively-charged 
Pa species axist in 1-5 N HNOs, The increase in Kp above 

5 N HNOs, as shown in Fig.2, reflects the increasing charge on the 
Pa anion complexes. The slight increase in Kp above 10-12 N 
HNO which is observed for the anion-exchange resin (Fig.1) ia 
peckabay due to the conversion of hydroxy groups into aquo-groups, 
J.D,.Stricskland's(Ref.15: Nature, 169, 620 (1952) ) method was used 
to determine the charge on the protoactinium ions, The charge on 
an ion is given by the slope of a plot of log C,/(Cg - C,) vs. 

log {u*] or log NO3] » where Cy is the concentration of the 
ion of unknown charge in the aqueous solution after equilibration 
with the resin and Cy is the initial concentration of the same ion, 
The slope of the log (H*] dependence is found to be 2.6%3 from 
Fig.3, so that the mean charge on the Pa233 cation in, the resin 
phase (1~ 4 N HNOz) is 3, The slope of the log [NO,] dependence 
is 3.1 (Fig.%) and this corresponds to the mean charg$‘on the 
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(Ref.9) There Are 4 figures and 16 references: 7 Soviet-bloc ans 
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j e in ph 8-12N HNOz). . It is. 

ini anion in the resin phase a Laren 

Be cae NGS solutions of these concent Oe cei ien 
j ults : 

: 7) d -3 and below exist. Our res i 

ia eer on” and NO3 coordinated to Pa but the following 


forms are possible: 


[Pa (OH), (NOg)al*; Pa (out. 


in 8-12 N HNO3? (py (oH) (NOg\l"; [Pa (OH) (NOshl™s [Pa (OH) (NOI 
{Pa (NOs)gl-s {Pa (NOs)z}*s [Pa (NOs)el*”- 


4 in 
The neutral formd; of protoactinium have not been 2 crane ort E 
this article; eMRy were cia ee ah oe ie data obtained 4 
14: Ra@iokhimiya, 3, 1, 2%. ie om 
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9 non-Soviet-bloc, ‘The four most recent references to English | 
language publications read as follows: A.G.Maddock, J.Inorg.Nucl. 
Chem., 2,:2, 114 (1956); G.R.Choppin, J.Chem.Ed., 36, 9, 462 (1959); 
C.J.Hardy, D.Scargill, J.M.Fletcher, J.Inorg.Nucl.Chem., 7, 3, 257, 
(1958): K.A.Kraus, D.C.Michelson, F.Nelson, J.Am.Chem.Soc., 81, 13, 


3204 (1959). 
SUBMITTED: April 18, 1960 
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in minerals 
PERIODICAL: Radiokhimiya, 


TEXT: The authors’ study of 
elements from minerals has shown 
atoms of isotopes of radium and 
finding their way there 
thorium, 
present. 
action of acid solution even when 
results could be explained only by 
containing, 


isotope ratios in 
The authors have 


proportion of atoms of elements which is 
accessible to the leaching solution. 


damaged parts of minerals 
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as well as various non-radioactive elements, are also 

They are leached out of monazite and viikite by the 
they do not dissolve, 


in addition to daughter 
thorium and the rare-earth elements. 
the form in which atoms of the elements exist 
parts of the mineral must be found, 
developed various methods for finding that 
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The form in which atoms of radioactive elements exist 


1961, Vol.3, Nod, pp.207-214 


the Llaachability of radioactive 
that their capillaries contain 
other daughter radio-elements 


Uranium and 


These 


those of uranium, 
For a 


in minerals, the 


located in capillaries and 
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They have called the percentage of all the atoms of an isotope 
Present in a mineral which exist in capillaries and disturbances 

of its crystal lattice the "limiting leachability" of this isotope, 
Limiting leachability values show that capillaries contain enough 
atoms to form an independent solid phass, The composition of the 
compounds present there varias with the mineral, Different 
minerals also have different capillary Structures, which accounts 
for the relative effects of neutral and acid leaching Solutions 
varying from mineral to mineral, Fig.2 shows the values of 
limiting leachability for radium, uranium and thorium (curves Li; 

2 and 3 respectively) as a function of acidity (0-o0.2N hydrochloric 
acid), This indicates that for determinations of limiting 
leachability acid solutions must be sufficiently acid to dissolve 


capillary material, i.e, the fully disrupted lattice, and the 
undamaged lattice, The maximum depth from which atoms can reach 


20002-4" 
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the surface of the mineral crystal lattice will be different for 
those formed in alpha-composition and for those ejected from 
lattice points by alpha-particles or recoil nuclei. The authors 
show, using results published by Ye.P.Petryayev (Ref.13: 
Radiokhimiya , 1, 1, 105 (1959)) that in the test sample of monazite 


its surface is 1.7 x 107? em. The surface zone has the greatest 
damage and supplies most atoms entering the capillaries. Unlike 
atoms in capillaries, those in the damaged parts of the lattice 
can only be removed by more concentrated acid solutions. The 
dynamic leaching of minerals by strong solutions of acids is a 
fruitful way of studying this part of the lattice. For this 
leaching rate relative to the quantity ‘of solution passing through - 
a mineral-filled columm in a given time interval is observed, 
Graphical analysis then enables the quantities of radiocelement ; 
entering the solution through leaching and through dissolution to be | 
found separately. For most minerals, the authors conclude that the fe © 
main mass of atoms composing the mineral are in the undamaged 
lattice, a ee oe are in the capillaries and damaged parts and 


in the surface d aged part of the lattice (10 to 15%). In 
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. 
i 
monazite and viikite, distribution of radioelements is uatantPecite | : ’ 
with enrichment of the surface zone of the lattice and : i 
capillaries with certain: daughter and parent elements. In 

monazitp capillaries radium-isotope elements exist in two forms with: 
-a@ifferent capacities for exchange with ions of leaching solutions. 
There are 2 figures, 5 tables and 13 references: 9 Soviet-bloe and. 

k non-Soviet-bloc. The reference to the English language 
publication reads as follows: P.M.Hurley, H.W,.Fairbairn, Bull. 


‘Geol, Soc. Am., 64, 659 (1953). 


‘ 


SUBMITTED: April 18, 1960 


Fig.2. 
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AUTHORS: Starik, I.Ye. and Ampelogova, N,I, 
TITLE: Extraction of Polonium in Various Valency States 


PERIODICAL: Radiokhimiya, 1961, Vol.3, No.3, pp.261-271 


TEXT: A brief review of the literature on the valency states of 
polonium and its extraction is given, It is pointed out that the 


valency state of polonium in the presence of reducing and oxidizing 
agents remained uncertain, For this reason the authors 


reducers, controlling its electrode potential of separation under 
the same conditions, since the value of the electrode potential 
is an objective indicator of the valency state of polonium, The 
extraction of polonium with diethyl ether and a 10% solution of 


hydrochloric (0.1 to 11 M) and nitric ©.1 to 13 M) acids was studied. 
The concentration of polonium was 1 to 2 x 10-l2_, Sulphur 
dioxide, hydrogen peroxide and hydrazine were used as reducing 


Equal volumes of aqueous phase and a 10% TBPh solution in benzene 
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Extraction of Polonium ... £071/E435 
were shaken for 5 minutes. After settling, the phases were 


separated and polonium was re-extracted from the organic phase with 
equal volume of INHC1. Aliquot portions for the measurements were 
then taken from the aqueous phase and re-extracted, In the case 
of extraction with diethyl ether, the latter was preliminarily 
shaken with a non-active solution of the same composition as that 
investigated since, at high acid concentrations, a considerable 
increase in the volume of aqueous phase was observed which was 
caused by dissolution in it of ether. From the ether phase, 
polonium was re-extracted with 0.1N hydrochloric acid. The: 
reduction was carried out by heating a given volume of the 

solution to 60 to 70°C and bubbling sulphur dioxide for 15 min. 
After standing for 0.5 to 1 hour, carbon dioxide was bubbled 
through the solution, In nitric acid solutions the evolutions of 
NOg and oxidation of SOg to sulphate ion was observed. For 
comparison, extraction of polonium from nitric acid solution 
containing sulphuric acid was carried out. The reduction with 
hydrazine and hydrogen peroxide was done under the same conditions 
adding them in the form of solutions. Chlorine was bubbled for 
30 minutes through the solution which was heated to 60 to 70°C. 
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The chlorine saturated solution was left standing for some hours 

and extracted. Potassium dichromate was added to similarly 

heated solutions of 3.6 mg per ml of the solution. 
Chromium was noticeably e ted by the solvents used. 

contact with the soivents, di mate was undergoing reduction 
probably due to the presence of peroxide compounds. Measurements 
of the electron potential were done according to the method 
described by D.M.Ziv and G.S.Sinitsyna (Ref .33: Tr.Rad.inst., 

8, 127 (1958) ). As a reference, @ standard quinhydrone 

electrode was used, An 0.01 M potassium permanganate solution in 
2M _ potassium chloride was used on the anode. A gold disc was 
used as the cathode. The cell was polarized with a current from 
an external source. In some cases (in 5M HNOg and HCl in the 
presence of oxidants) the method of external electrolysis with xX 
separation of cathodic and anodic space was used. All the 7 
results quoted are the mean values of 2-6 determinations. The 
reproducibility of the extraction experiments was 12%. e : 
accuracy of determination of the electrode potentials was + 0,005 V, 
by external electrolysis 0.01 V. The experimental results are 
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Extraction of Polonium .o. 


Electrode potentials go of polonium 
in hydrochloric acid media are plotted in Fig.l (A, imp/min vs @,V)- 
The dependence of the electrode potentials (o,V¥) on the 
concentration of hydrochloric acid is plotted in Fig.2. Plots are 
also included giving results on: extraction of polonium with 
ether and TBPh from hydrochloric acid solutions; electrode 
potentials of polonium in nitric acid solutions} the dependence of 
the electrode potential on the concentration of nitric acid; the 
extraction with ether and TBPh from nitric acid solutions; the 

the potential of anodic precipitatio 
the concentration oF nitric acid. On the basis of experimental 
results it is concluded that: 1) In hy 
of hydrogen peroxide and sulphur 


given in the form of graphs. 


is oxidized to the hexavalent state. 2) From hydrochloric acid 
media diethyl ether extracts only hexavalent polon 
present in the form of acidocomplexes. TBPh extracts polonium in 
tetravalent state as well as in the reduced (divalent) state. 

3) It was proved that in nitric acid media, reducing agents transfer 
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polonium into a lower valency state only up to 4 certain 
concentration of nitric acid (1.5 to 2.5 M). At higher nitric 
acid concentrations, oxidation of polonium to the hexavalent state 
was observed during oxidizing-reducing processes taking place in 
the solution. In nitric acid solutions, polonium is 
disproportionate in all valency states. k) It was found that 
TBPh does not extract hexavalent polonium from nitric acid 
solutions, removing only polonium in lower valency states. 

5) It was established that from nitric acid media, diethylether 
extracts only hexavalent polonium, present in an acidocomplex form 


and does not extract polonium in reduced states. 6) It is shown 


that oxidation of polonium with a mixture of nitric acid and 
potassium dichromate, transfers polonium into the state of (Poo?”) 
which separates only on the anode and is not extracted with 

ether or tributylphosphate. There are 9 figures and 35 references: 
8 Soviet-bloc and 27 non-Soviet-bloc. The four most recent i 
references to English language publications read as follows: 
K,W.Bagnall, Chemistry of rare radioelements, London (1957)3 

H Irving, D.N.Edgington, jJ.Inorg Nucl.Chem., 10, 3/4, 306 (1959); 
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where G is the adsorption in g.atom zr/om@ and Cc is the 
*irconium. concentration in g.atom/mf. For tracer concentrations 
K = G/C is jnde pendent of Cc and is a function only of the state 
of the Zr. with increasing ZF concentration the adsorption 
approximates to that corresponding to a monolayers which indicates 
that adsorption is taking place over the whole surface and not on 
individual parts. The temperature de pendence of the adsorption 
was studied in lo N HCL to avoid hydrolytic effects which are also 
temperature dependent. The value obtained for the heat of 
adsorption on the hydrophobic PTFE surface is 2.2 + 0.2 kcal/mole; 
which is usually characteristic for van der Waals adsorption. 

The dependence of roo adsorption on HCl concentration may be 
explained by the change in state of the gr with changing H+ and cl” 
concentration. Calculations based on published complex formation 
censtants (Ref.12: A.S- Solovkin, ghNKh, Vol.2, 3» 611 (1957)) 
show that the soncentration of neutral zirconium species is very 
high. It is found that the adsorption increases with the number 
of hydroxy+ groups in the neutral zirconium complex} this is 
possibly due to the formatio hydrogen ponds between these 
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AUTHORS : Starik, I.Ye.; Shchebetkovskiy, V.Nes and Skul'skiy, I.A 
Oe 
TITIE: Adserption of radioactive isotopes on non-ion-exchange 


polymeric a 


dsorbents, II. Adsorption of zirconium on 


ftoroplast-4 (polytetrafluoroethylene) from acid 
solutions of alkali-metal salts 


PERIODICAL: Radiokhimiya, 1961, Vol.3, No.4, pp. 435-439 


TEXT: Considering 


molecular adsorption processes a& the 


distribution of uncharged species between aqueous solution and the 
surface of a hydrophobic non-ion-exchange adsorbent, I.Ye. Starik 


and I.A. Skul'skiy (Ref 


.1: Izv. AN SSSR, OKhN, lo, 1278 (1958)) re 


showed that a salting-out effect is observed in molecular 
adsorption as well as in extraction processes. It is interesting 


to establish how this e 


ffect depends on the nature of the cation of 


the neutral salt in order to make further comparisons between 


molecular distribution 


in liquid-solid and liquid-liquid systems. 


The present work deals with the adsorption of tracer concentrations 


of zr95 from 1N nitric, 
conditions such that co 
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com. ting with n the PTFE but must be connected 

with a chang* m in solution. For 

extraction of ze ti i t effect for the cations 

is in the reverse order: LivyNa? : (3 In this cas® 
ttributed to the i 

activity o* cer i sait solutions. 

strength ater activity increases; 

saiting-out effect of the cation decrea 


reverse seems to hold for the molecular adsor f Zr on 

Total or partial reversal of this series is sometimes observed in 
extraction processes however; and is usually associated with 
organic solutions of higk dielectric constant. Generally speaking: 


ths adsorption is not contrary to extraction theory and the main 

point 1) in most cases of adsorption and 
extraction t i i n uptake with increase Bt 
soneentration ° ami! 2) the coefficients of . 


adsorption and e nature of the salti 


slectrolyt®- Tv dsorption with increa 
concentration is e ted with the equilibrium: 


/ / 
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0 
recon. 4 a a) a Ler COW, yy 
Various suggestions are put forward to explain the effect of the ae 
mature of the neutral salt cation on the zirconium adsorption. as 

the adsorption increases with tha degree of hydrolysis of the zr 
solutions the effect may be due to different degrees of hydrolysis 

in solutions containing different alkali metal salts. Other 
suggestions are based on the different hydration of Lit and Nat 

compared with that of the other alkali metals and the effect of 

the sacion on the extant of complex formation of Zr with chloride 

ions, 

There are 4& figures, 2 tables and 8B references: 7 Soviet and the 
following English references: 

Ref.4: R.M. Diamond. J, Phys, Chem., Vol.63, 5, 659 (1959). 


SUBMITTED: June 9, 1960 
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AVITHORS © Starik, T.Yeo, Ampelogova; NL, 
TATLB: “Comments on R, Tauber and T.$chonfeld's article 


von the adsurption of polonium on cellulose and glass" 
published zn J. Chromatography» voit, NOs 1960, 222 


- 


PERIODICAL? Radickhimiva, ¥-?+ no.5, L961. 640-641 

TEXTE From their study of polonium adsorption on cellulose and 
giass from solution containing Janthanup nitrate and maintained in 
the range of pH = L te 6, Touber and schonfeld concluded that the 
presenc® of Janthanum nitrate has an appreciable effect on the 
adsorptian of polonium, reducing it in some cases and increasing 


im others. The final conclusion was that at pH » 1.5, the 
celoniam adsorbed on such surfaces js in the form of radiocolloids 
And met as 1oOnSe The present authors disagree with the above v 


enc lusions and suggest that the results of their previous 
investigatsrons of the form in which polonium exists at various 

pH walueés and also those of investigations of the Janthanum 
ydsorpttion by giass and cellulese and its variation with the pH of 
thy medium, point te 4 different mechanism of polenium adsorption 
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the adeorption of polonium. Some dcubt is also expressed with 
regard to the accuracy of Tauber and Schénfeld’s method of 
determining the activity of polonium, It is suggested that for 
the final elucidation cf the mechanism of polonium adsorption it 
LS necessary to carry out more investigations of the effect of 
various impurity electrolytes and of the desorption of polonium 
from thé glass and tellulose surfaces, There are 10 references: 
7? Sevietsblec and 3 nen=Seviet-bloc, The reference to an 
English Language publication reads as follows: 
Ref,7: GK, Schweitzer, W.M.Jackson, J. Amer, Chem, Soc., v.74, 16, 
2952, 43578, 


SUBMITTED: April 24, 1961 
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STARIK, I. Ye.3 GINZBURG, FL. 
Nature of americium colloid behavior, Padiokhimiia 3 no e6:685~ 
689 "61. (MIRA 14:12) 
(Americium) 
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STARIK, I.Ye.; SHEYDINA, L.D.; IL'MENKOVA, L.I. 


Study of th state-of protactinium in aqueous.solutions, Part 5: 
Region of occurrence .. ,seudocolloids, HXadioknimiia 3 no.o:60y0- 
693 '61. (MIRA 14:12) 
(Protactinium) 
(Colloids) 
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AUTHORS starik, T.Yeo. starik, F.Y@e: and yelizarova, AvNe 


LITLE: pirect determination of prota 
in uranites 


PERIODICAL: Radiokhimiya» v.3, no6s 
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231, 


_ 227 235 : “ 
a and U can be determined by asurement only, 
tacause t methods pre i i such an 
equilib exists. i of the previously 
undertaken inv i i the radiochemistry of 
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les of 
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uranites (lead dat 
aetermination was 
the same mineral, 

L. Yee starik, A.P. R 
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STARIK, I.Ye.; SOBOTOVICH, E.V. 
Age of meteoritic bodies and the Zarth, based on radioactivity. 
Izv.AN SSSR, Ser.geol.26 no.10:72-83 O '61. (MIRA 14:9) 


1. Radiyevyy institut AN SSSR, Leningrad. 
(Zarth-age) (Meteorites) 
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AUTHORS: Starik, I, Yee, Corresponding Member AS USSR, Skuifskiy, 
I. Ao, and Shchebetkovskiy, Vo Ne 


TITLE? Spectroscopic study of zirconium chloride solutions in 
connection with the zirconium adsorption on fluoroplast-4 


PERIODICAL: Doklady Akademii nauk SSSR, v. 137, noe 2, 1961, 356-358 


TEXT: The authors deal with the problem of the distribution of Zr between 
golution and nonionogenic surface (fluoroplast-4) under the influence 

of the nature of the cation and the different degree of hydrolysis of 

the Zr complexes. In @ previous paper it was shown thats 1) the 

distribution coefficient of 2r between solution and fiuoroplast+4 

decreases with insreasing concentration of HCl; 2) at equal ionic me 
gtrength the adsorption of Zr increases in the presence of cations in 


the order Li'& ut@yat (KS NE (Fig. 1). The present paper aimed at 


establishing that this behavior is due to complex formation. For this 
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purpose solutions of spectroscopically pure zirconium oxychloride were 
studied in various concentrations by means of a CP -4 (SF-4) gpectrophoto~ 
meter in the presence of acids and alkali chlorides, and the optical 
density D 438 well as the molar extinction coefficient & were determined. 
Fig. 2 shows the absorption spectra of Zr solutions in hydrochloric and 
perchloric acid. In the presence of HCl, absorption increases rapidly 
with its concentratione The peak at 220=225mu in 8 N and 9 N HCl is ex- 


plained by the formation of grCl?” and grc1 >” complexes. The optical 
density in the 213-250 mp region may serve ag a standard of the intensity 
of complex formation between Zn and Cl ions. Fig. 3 gives the absorption 
spectra of girconium solutions in the presence of HCl, LiCl, NaCl, KCl and 
NH,cli. The right-hand part of the figure gives 4 portion of the spectra 
on‘an enlarged scale. The distinct dependence of the optical density on 
the type of neutral salt added is pointed out. In the presence of Nat, Kt, 


and WHY the optical density is low and complex formation therefore slight, 


and, as is shown in Figo ly adsorption on fluoroplast-4 is considerable. 
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This is explained by the fact. that in NaCl, KCl and NH C1 solutions Zr 


i] complexes are formed mainly “by :echlorine atoms eing pound to. free: valences 
. 4 ‘and the OH groups of the complex [ 2x(oH) Oly ‘are not displaced. In 
’ gnis case the adsorption. of Zr is caused by @ salting effect. In the 


presence of HCl or LiCl however, the hydrolysis‘end thus also the ad- 
sorbability of the complexes ig reduced. There are 3 figures and 1 table. 


ASSOCIATION: Radiyevyy institut im. V. G. Khlopina Akademii nauk SSSR 
(Radium Institute imeni V. G. Khlopin, Academy of Sciences 


USSR) 


SUBMITTED: . December 19, 1960 
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Radiocarbon estimation of the age of certain Quaternary spec 
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1. Chlen-korrespondent AN SSSR (for Starik). re 
(Radiocarbon dating) (Geology, Stratigraphic -—Quaterne-y) 
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Izd-vo AN SSSRy 4962, 4-9. . a ae 


PEXT: The * gessiy2 Komissii po opreceleniyY absolyutnoge ©’ yozrasta 
geologicheskikh formatsiy (10th session of the Commission for the LOL Ok 

e termination of the Absolute age oF Geologic formations). Was opened with. 
the following short report on its activity: | gne conference took place ones 
from June 9 through June 40, 1961 and was attended bY representatives £T0H 
cgzechoslovakia: Rumania, Polard; ene GOR and the USA- pack in 19315 thei. 
Commission, which had peen founded in 1924) began Sh Restigations -4nb0;.” 
the absolute age of geologic format ions under the supervision of i Lesitis es 
president G. I. yernadskiy- Research was cnterrupted during world War Tha es 
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but resumed in 1951. Since that fue: various santoaetie methods have. 
been used in geologic research: including the lead methods , with the - 
exception of the ag-lead, in the USA used, and the strontium and argon: 7 
methods. The helium method was found inadequate for determining exact: age. 
In verious parts of the USSR a large number of geachronological research Rite 
labs and collective groups of geologists are engaged in compiling a. 
comprehensive geological stratigraphic time table.: The Commission is Bote, 
charged with confirming the data obtained by different methods. It has 0) 
been decided to. publish annual supplements to tne geochronological | tine © os 
table. Other fields of investigation will be: determination of recent - 
formations by icnium and carbon methods (for such short periods as oe 
50,000 years), as well as age determinations of celestial bodies and > =) 
meteorites. The Commission also collaborates with other countries e. Ge , 
with China, Czechoslovekia,. Bulgaria, the GDR, Hungary etc. > During the: =~ 
period 1951-1961 9 sessions took place. The proceedings of the last — 
session are in. press and will shortly ve available. ~ Four bulletins and - — 
several monographs were issued, too. There is 1 a hava 
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